Potential primary feedstock include wheat, rice and agricultural waste in addition to corn, the prime source of dextrose or glucose. This intermediate is produced by hydrolysis of the green plant material. The lactic acid is derived from this carbohydrate material by a fermentation process. The lactic acid is then reacted into lactide ring intermediates; with metal catalysts, the lactide ring can be opened with one or more polyols to yield the polyester product.
By using various polyols and reaction conditions, a variety of polyester resins can be produced. It is claimed these resins can produced a range of products that equal the in-use performance of the more conventional PET polymers. Importantly, the good performance is also matched by comparable cost advantages, resulting in actual cost/performance advantages. The relative ease of biodegradability, as well as the sustainability nature of the raw materials for PLA polyester are also important pluses for this material.
The first commercial-scale production unit for polylactide polymer has been announced by Cargill Dow Polymers, the 50/50 joint venture between Cargill and Dow Chemical. This will be a 300 million pound per year unit being constructed at Cargill's processing complex in Blair, NE, close to the source of corn raw material. The plant is scheduled to come onstream during the later part of 2001. The two parent companies have indicated they intend to build a European production facility as soon as the North American plant is operational, and then build additional plants in various parts of the world.
Fiber products and packaging applications are being targeted as the initial outlets for this green resin. The fibers are stated to be very suitable for apparel and carpet applications. In carpets, it is stated that both the backing and the face can be constructed from the PLA fiber, allowing easy recycling. The primary packaging applications are indicated to be packaging films, thermoformed food and beverage containers and coated paper and board products.
As to nonwoven applications, some extensive research and development work has been carried out and is continuing, especially in the spunbond and meltblown processes. Some product patents have issued and process work is continuing on several fronts. PLA is not the only candidate for a new raw material for nonwoven production. Within the polyester family of materials, there is concerted research and development being devoted to other structures, some of which have an agricultural or fermentation basis for production. Some of this is directed toward the polyacid component and some toward the polyol component of polyester monomers, whereas other work is being focused on other hydroxy acids, to incorporate both functions in the same molecule. Various shades of "green" are involved in these diverse efforts.
In the future, a "nonwovens plant" may denote something rather different than it does today.
Strategic Technologies for the Year 2020
Forecasting beyond one year is a pretty perilous activity. Forecasting beyond a decade can be downright absurd, but people do it nonetheless. Recently, a group of top scientists and engineers at Battelle Memorial Institute in Columbus, OH compiled a listing of the 10 top technological trends that will impact society over the course of the next two decades.
Stephen Millett, Battelle's Thought Leader and Manager of Technology Forecasting, commented with the publication of the listing, "The 20th Century was the time of big technologies, mass production, mass wars, and mass politics. But for the years ahead, new technologies will become much more personalized, and they will closely affect almost every aspect of our lives." Millett further added, "We see advances in information and biological technologies bringing us into a more intimate relationship with nature and with each other. From cloned human organs, to personalized public transportation, to computers and sensors embedded in our bodies, we will become intertwined with technology."
The Battelle List includes the following technological features:
Genetic-based Medical and Health Care. Medical technology originating from genetic research will provide the ability to detect and correct many genetic-based diseases. New pharmaceuticals from biotechnology research will provide new cures and preventative measures.
1.
High-power Energy Packages. With the development of highly advanced batteries, inexpensive fuel cells and micro-generators of electricity will make many electronic products and appliances highly mobile. Decentralized power sources will be extensive, affordable, and environmentally clean.
2.
Green Integrated Technology (GrinTech). The prediction is that GrinTech will be especially important in agriculture, mining, manufacturing, and transportation systems. Fears of global climate change and mountains of garbage will thrust environmental concerns to the forefront of consumers and industry around the world. The prediction is that technology will provide the answers via new systems that eliminate rather than reduce waste.
3.
Omnipresent Computing. As might be expected, this prediction foresees computers everywhere and in everything. The use of very miniature, wireless, highly mobile, powerful and highly personalized computing will provide extensive networking, access and constant contact. Computers will be embedded in our clothing and possibly implanted under our skin.
4.
Nanomachines. These microscopic machines will revolutionize several industries and may perform a wide range of jobs, from such things as heating homes to detecting cancer. Nanomachines are measured in Angstroms, rather than millimeters. They may be able to go into the body and carry out very specific assignments.
5.
Personalized Public Transportation. A high demand for personal vehicles will be maintained, especially because of the aging of the population, coupled with concerns about safety, convenience and independence. The continuing growth of cities will further stress the transportation infrastructure, which will result in coordinated and optimized public transportation networks.
6.
Designer Food and Crops. Genetically engineered foods that are environmentally friendly and highly nutritious will become commonplace. Engineering of crops that resist diseases and pests will reduce the need for pesticides. Industrial agricultural crops will also benefit from this trend.
7.
Intelligent Goods and Appliances. Amazing intelligence will be added to appliances and other products by the advances in quantum computing with smaller and smarter elements. Telephones with extensive capabilities will be networked with such appliances and goods, providing a wide range of control and convenience.
8.
Worldwide Inexpensive and Safe Water. Before water shortages become very much more critical, technology will answer the challenge of clean drinking water at a reasonable cost. With advanced filtering, processing, and delivery using desalination and water extraction from the air, plentiful and inexpensive clean water will be made available.
9.
Super Senses. Virtual reality will expand, and be augmented by "enhanced reality." Using sensors, 10. and electronic/genetic technology it will be possible to implant devices that will allow improved hearing and seeing, as well as facets of the other senses.
While some of these predictions are rather unreal and based on imaginary concepts, others of these developments seem within realistic reach. With a little innovation, each of these developments can be visualized to entail the use of nonwoven materials in the future. 
